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shell-bearing animals appear
marine invertebrates radiate




Biology

Authors

Dr. Bob Ritter
Edmonton Catholic Separate School District No. 7

K.L. Burley
Red Deer Public School District No.104

Douglas Fraser
District School Board Ontario North East

Contributing Writers

Lorraine Lastiwka
Science Consultant, Edmonton School District No.7

Jennifer Halia MacLean
(Formerly) Holy Trinity High School, Edmonton Catholic Separate School District No.7

THOMSON

NELSON

Australia Canada Mexico Singapore Spain United Kingdom United States



THOIVISON

:*: -

Biology Alberta 20-30

Authors Contributing Writers
Dr. Bob Ritter Lorraine Lastiwka
K.L Burley Jennifer Halia MacLean

Douglas Fraser

Director of Publishing
Beverley Buxton

General Manager, Mathematics,
Science, and Technology
Lenore Brooks

Publisher, Science
John Yip-Chuck

Executive Managing Editor,
Development
Cheryl Turner

Managing Editors, Development
Susan Ball
Lois Beauchamp

Product Manager
Paul Masson

Program Manager
Jackie Dulson

Educational Publishing Consultant
Trudy Rising

Developmental Editors
Barbara Booth
Kelly Davis

Jackie Dulson
Jenna Dunlop
Barb Every
Christy Hayhoe
Louise MacKenzie
Lisa McManus
Tom Shields
Rosemary Tanner

COPYRIGHT © 2007 by Nelson, a
division of Thomson Canada
Limited.

ISBN-13: 978-0-17-6289188
ISBN-10: 0-17-6289186

Printed and bound in Canada
2 3 4 09 08 07

For more information contact
Thomson Nelson, 1120 Birchmount
Road, Toronto, Ontario, M1K 5G4.
Or you can visit our Internet site at
http://www.nelson.com

Editorial Assistants
Jacquie Busby
Christina D'Alimonte
Aisha Hammah

Alisa Yampolsky

Executive Director, Content and
Media Production
Renate McCloy

Director, Content and Media
Production
Linh Vu

Senior Content Production Editors
Deborah Lonergan

Lisa McManus

Sue Selby

Content Production Editor
Cheryl Tiongson

Copy Editor
Susan Till

Proofreaders
Christine Hobberlin
Wendy Thomas

Indexer
Noeline Bridge

Production Manager
Cathy Deak

Production Coordinators
Sharon Latta Paterson
Helen Locsin

Kathrine Pummell

ALL RIGHTS RESERVED. No part of
this work covered by the copyright
herein, except for any reproducible
pages included in this work, may
be reproduced, transcribed, or
used in any form or by any
means— graphic, electronic, or
mechanical, including
photocopying, recording, taping,
Web distribution, or information
storage and retrieval systems—
without the written permission of
the publisher.

Design Director
Ken Phipps

Art Management
Suzanne Peden

Illustrators
AMID Studios
ArtPlus Ltd.
Greg Banning
Andrew Breithaupt
Steven Corrigan
Deborah Crowle
Kyle Gell Design
Imagineering
Irma Ikonen
Dave Mazierski
Bart Vallecoccia
Jane Whitney

Interior Design
Kyle Gell
Allan Moon

Cover Design
Johanna Liburd

Cover Image
Sarah Spencer/ShutterStock

Compositors
Zenaida Diores
Nelson Gonzalez

Photo/Permissions Researcher
Karen Becker

Printer
Transcontinental Printing Inc.

For permission to use material
from this text or product, submit
a request online at
www.thomsonrights.com

Every effort has been made to
trace ownership of all copyrighted
material and to secure permission
from copyright holders. In the
event of any question arising as to
the use of any material, we will be
pleased to make the necessary
corrections in future printings.



Reviewers and Advisors

Teacher Reviewers

Peggy Au
Winston Churchill High School,
Lethbridge School District No.51

Barry Hertz

St. Mary's High School, Calgary
Roman Catholic Separate School
District No. 1

Shannon Mitchell

Lindsay Thurber Composite High
School, Red Deer Public School
District No.104

Narsh Ramrattan
Peace River High School, Peace River
School Division No.10

Sandy Shields
Winston Churchill High School,
Lethbridge School District No.51

Tim Trentham
Hunting Hills High School, Red Deer
Public School District No. 104

Aboriginal Education
Reviewers and Consultants

Leith Campbell

Edmonton Catholic Separate School
District No. 7

Dean Cunningham
Consultant, Edmonton

Accuracy Reviewers

Dr. Keith M. Bagnall
Professor, Division of Anatomy,
University of Alberta

Dr. Ralph Cartar

Associate Professor, Department of
Biological Sciences, University of
Calgary

Dr. Steve Harvey
Professor, Department of Physiology,
University of Alberta

Dr. Robin E. Owen

Instructor, Department of Chemical,
Biological & Environmental Science,
Mount Royal College

NEL

Dr. Michael Pollock
Instructor, Department of Chemical,
Biological & Environmental Science,
Mount Royal College

Assessment Reviewers

Jayni Caldwell
Foothills Composite High School,
Foothills School Division No. 38

Kelly Dunn

Bishop Grandin High School, Calgary
Roman Catholic Separate School
District No. 1

Barry Hertz

St. Mary's High School, Calgary
Roman Catholic Separate School
District No. 1

Mary McDougall

Secondary Science Consultant, Calgary
Roman Catholic Separate School
District No. 1

David Milne-Ives
Strathcona-Tweedsmuir School,
Private

Audio Clip Writer

Pat Adams
Strathcona-Tweedsmuir School,
Private

Careers Consultant

Art Bauer
Science Coordinator, Living Waters
Catholic Regional Division No. 42

Investigations Reviewers

Greg Voigt
Archbishop Oscar Romero, Edmonton
Catholic Separate School District No.7

T.J. Sadler
Harry Ainlay School, Edmonton
School District No.7

Literacy Reviewers

Mary McDougall

(Formerly) Secondary Science
Consultant, Calgary Roman Catholic
Separate School District No. 1

Janice Ritter
St. Francis High School, Calgary
Roman Catholic Separate School
District No. 1

Safety Reviewer

Art Bauer
Science Coordinator, Living Waters
Catholic Regional Division No. 42

Web Quest Writer

Dr. Norma Nocente
Associate Professor, Faculty of
Education, University of Alberta

Technology Reviewers and
Consultants

Pat Adams
Strathcona-Tweedsmuir School,
Private

Dan Braun

Kingsville District High School,
Greater Essex County District School
Board

William Konrad
Boreal-Northwest

Dr. Norma Nocente
Associate Professor, Faculty of
Education, University of Alberta

T.J. Sadler
Harry Ainley School, Edmonton
School District No.7

International Baccalaureate
Advisors

K.L. Burley

Red Deer Public School District
No.104

David Milne-Ives
Strathcona-Tweedsmuir School,
Private

Dr. Bob Ritter
Assistant Superintendent, Edmonton
Catholic Separate School District No. 7

David Rose
John G. Diefenbaker High School,
Calgary School District No.19

Reviewer and Advisors iii



Field Test Schools

Alberta Education Field Test Schools

Battle River Regional Division No.31: Camrose
Composite High School

Calgary Roman Catholic Separate School District No.1:
Bishop Grandin High School

Chinook’s Edge School Division No.73: Spruce View
School

East Central Alberta Catholic Separate Schools Regional
Division No.16: St. Jerome’s School

Edmonton Catholic Separate School District No.7:
Archbishop O’Leary, St. Francis Xavier

Fort McMurray Public School District No.2833:
Westwood Community High School

Grande Prairie School District No.2357: Grande Prairie
Composite High School

Grasslands Regional Division No.6: Brooks Composite
High School

Thomson Nelson Field Test Schools

Buffalo Trail Public Schools Regional Division No.28:
Kitscoty Junior Senior High School

Calgary Roman Catholic Separate School District No.1:
St. Mary’s High School

Calgary School District No.19: Centennial High School,
James Fowler High School, John G. Diefenbaker High
School

Edmonton Catholic Separate School District No.7:
Archbishop Oscar Romero, Holy Trinity, Louis St. Laurent
High School

Edmonton School District No.7: Amiskwaciy Academy, J.
Percy Page School, McNally School

iv Field Test Schools

Elk Island Public Schools Regional Division No.14:
Salisbury Composite High School

Foothills School Division No.38: Foothills Composite
High School

Grande Prairie Roman Catholic Separate School
Division No.28: St. Joseph Catholic High School

Holy Spirit Roman Catholic Separate Regional Division
No.4: Catholic Central High School

Lethbridge School District No.51: Lethbridge Collegiate
Institute, Winston Churchill High School

Medicine Hat School District No.76: Crescent Heights
High School

Parkland School Division No.70: Spruce Grove
Composite High School

Peace River School Division No.10: Grimshaw Junior
Senior High School

Pembina Hills Regional Division No.7: Barrhead
Composite High School, Fort Assiniboine School, Richard
F. Staples Secondary School

Red Deer Catholic Regional Division No.39: Notre Dame
High School

Red Deer Public School District No.104: Hunting Hills
High School

Rocky View School District No.41: Bert Church High
School, Bow Valley High School

Sturgeon School Division No.24: Sturgeon Composite

Wolf Creek School Division No.72: Lacombe Composite
High School, Rimbey Junior Senior High School

NEL



» CONTENTS

Your Guide to this Textbook X

» Unit 20 B
» Unit 20 A Ecosystems and Population
Energy and Matter Exchange Change
in the Biosphere 2 Are You Ready? 82
Are You Ready? 4 Chapter 4 Characteristics of Ecosystems 84
Chanter 1 The Bi h cl d Svst * Exploration: Establishing Ecosystems in Space 85
apter Exp et' 'O;pt herj as/;, osed System ‘75 4.1 |Interactions within Ecosystems 86
£ Ip bora 1on har B un Era ieroscope » Web Activity: Canadian Achievers—Mary Thomas 87
1.1 Equilibrium in the Biosphere 8 Case Study: e
o ) ] ) ) . ly: Natural and Atrtificial Ecosystems 88
» Web Activity: Canadian Achievers—Dr. David Suzuki 10 - Web Activity: Case Study—The Zebra Mussel 92
1.2 Equilibrium Unbalanced 1 « Explore an Issue: Genetically Modified Crops 92
: (I;lff\)tlxgl‘(/ ’giﬁ Quest—Creating a Database 1 4.2 Terrestrial and Aquatic Ecosystems 94
» Explore an Issue: What Is the Value of Wolves? 15 ) ?,/52 :‘ ;Z/rlg Case Study—Critical Ecoregions 08
Chapter 1 Summary 17 4.3 Factors Affecting Ecosystems 101
Chapter 1 Review 18 4.4 Limits on Populations and Communities in
Chapter 2 Energy Flow in the Biosphere 20 Ecosystems 108
* Exploration: Competition between Plants 21 4.5 Changes in Ecosystems 13
2.1 Energy Transfer and Food Webs 29 « Web Activity: Web Qt{est—Whose Lake Is It? 120
« Web Activity: Web Quest—Designing Food Webs 27 * Explore an Issue: Selling Water 120
2.2  Scientific Models 28 Chapter 4 lnvgstlgatlons 123
Chapter 2 Investigations 35 . ;nvest/'gat/.on z ;/;\‘ ichoo/y;ird Ecosystem :;2
* Investigation 2.1: Constructing Food Webs 35 lnvesil'g a;/'on 4’3’ 5i ;)re‘?‘t /%osy stemD ’
. C - . ) * Investigation 4.3: Biological Oxygen Deman
Investigation 2.2: Light Intensity and Plant Biomass 36 and Organic Pollutants 126
Chapter 2 Summary 37 * Investigation 4.4: Biological Indicators of
Chapter 2 Review 38 Pollution in Streams 127
Chapter 3 The Cycling of Matter in the Chapter 4 Summary 129
Biosphere 40 Chapter 4 Review 130
» Exploration: Recycling Matter 41 Chapter 5 Evolution 132
3.1 The Hydrological Cycle 42 « Exploration: Curiosity Generates Questions 133
« Web Activity: Web Quest—~Pesticides: Pro or Con? 47 5.1 Classification of Organisms 134
3.2 The Carbon F)ycle and the Oxyggn Cycle . 49 5.2 Evidence of a Changing Earth 140
: Eb fxer ZS/’: .Sf.A:/Car bon Dioxide Production by . « Web Activity: Case Study—rFinding Fossils and
lants and Animals i
Famous Footprints 142
. (lj;ase .S"tudy: Technological Solutions for Global 5 - 5.3 Evidence of Evolution from Biology 144
WEZT\HZ vity: Case Study—Biosphere 2 58  Lab Exercise 5.A: Evidence from Genetics 147
« Web Activity: Case Study—Biosphere .
» Web Activity: Case Study—Were Neanderthals
3.3 The Nitrogen Cycle and the Phosphorus Cycle 60 Humans? 149
* Web Activity: Case Study—Persistent Pesticides 5.4 The Making of a Theory—Accounting for the
and Matter Flow 65 Evidence 150
Chapter 3 Invgstl'gatlons ' ' 67 5.5 Sources of Inherited Variation 153
) ;nvest/.g at/.on ;;/;//ljtrﬁg Zydg? and Plant Growth 2; 5.6 Speciation and Evolution 157
e and Evolution 158
* Investigation 3.4: Phosphate Identification 71 - Web Activity: Simulation—Natural Selection 161
Chapter 3 Summary 72 Chapter 5 Investigations 162
Chapter 3 Review 73 « Investigation 5.1: Using a Classification Key 162
Unit 20 A Review 76 * Investigation 5.2: Measuring Inherited Variation 164

NEL Table of Contents v



Chapter 5 Summary
Chapter 5 Review
Unit 20 B Review

» Unit20 C

Photosynthesis and Cellular
Respiration

Are You Ready?

Chapter 6 Photosynthesis
» Exploration: Global Photosynthesis in Action
6.1 Chloroplasts and Photosynthetic Pigments
 Case Study: Using Satellite and Airborne
Technology to Monitor Photosynthesis and
Productivity
6.2 The Reactions of Photosynthesis

= Web Activity: Canadian Achievers—Dr. Rudolph
Arthur Marcus

 Explore an Issue: Harnessing Light Energy

* Web Activity: Web Quest—Factors Affecting
Photosynthesis

Chapter 6 Investigations

* Investigation 6.1: Separating Plant Pigments from
Leaves

* Investigation 6.2: How Does Carbon Dioxide
Concentration Affect the Rate of Photosynthesis?

Chapter 6 Summary
Chapter 6 Review

Chapter 7 Cellular Respiration
= Exploration: Clothespins and Muscle Fatigue
7.1 The Importance of Cellular Respiration
« Web Activity: Simulation—ATP in Action

7.2 Glycolysis
« Web Activity: Simulation—Respiration in Motion

7.3 Aerobic Cellular Respiration

7.4 Anaerobic Cellular Respiration
 Explore an Issue: Aerobic versus Anaerobic
Waste Treatment

Chapter 7 Investigations

* Investigation 7.1: Measuring Oxygen
Consumption in Germinating Seeds

Chapter 7 Summary
Chapter 7 Review
Unit 20 C Review

» Unit 20 D

Human Systems

Are You Ready?

vi Table of Contents

166
168
170

174

176

178
179

180

184
186

192
192

194

195

197
199
200

202
203

204
206

210
212

213
221

223
229

229
231
232
234

238

Chapter 8 Nutrients, Enzymes, and the

Digestive System 240

* Exploration: Canada’s Food Guide to Healthy
Eating 241
8.1 Essential Nutrients 242
* Case Study: Fats and Health 248
 Explore an Issue: Irradiation Technology 252
8.2 Enzymes 254
8.3 Ingestion 259
 Explore an Issue: Fad Diets 262
» Web Activity: Web Quest—IWWhat are You Eating? 263
8.4 Digestion 264
Chapter 8 Investigations 271
« Investigation 8.1: Identifying Carbohydrates 271

* Investigation 8.2: Identifying Lipids and Proteins ~ 272
* Investigation 8.3: Factors that Affect the Catalase

Enzyme Reaction 274

* Investigation 8.4: Effect of pH and Temperature on
Starch Digestion 275
Chapter 8 Summary 277
Chapter 8 Review 278

Chapter 9 Respiratory System and Motor

System 280
* Exploration: Making a Model of the Chest Cavity 281

9.1 The Importance of an Oxygen Delivery System 282

9.2 Gas Exchange and Transport 288
» Explore an Issue: Using Erythropoietin to
Increase Oxygen-Carrying Capacity 290
9.3 Regulation of Breathing Movements 292
» Web Activity: Canadian Achievers—Dr. Malcolm
King 294
» Web Activity: Simulation—Asthma 295
* Case Study: Smoking and Lung Cancer 295
» Web Activity: Web Quest—Smokeless Tobacco 297
9.4 Muscles 298
Chapter 9 Investigations 305
* Investigation 9.1: Determining Lung Capacity 305
* Investigation 9.2: The Effects of Exercise on Lung
Volume 306
* Investigation 9.3: The Effects of Muscle Activity
on Body Temperature 306
Chapter 9 Summary 307
Chapter 9 Review 308
Chapter 10 Circulatory System 310
* Exploration: Listening to Heart Sounds 3M
10.1 Blood Vessels 312
10.2 The Heart 319
 Explore an Issue: Growing a New Heart 321
» Web Activity: Simulation—Qbserving the
Movement of Blood through the Heart 322
* Case Study: Diagnosing Heart Conditions 324

NEL



10.3 Regulation of Blood Flow

 Explore an Issue: Pre-teens and High Blood
Pressure

10.4 Capillary Fluid Exchange
Chapter 10 Investigations
« Investigation 10.1: Fetal Pig Dissection

« Investigation 10.2: Effects of Posture on Blood
Pressure and Pulse

« Investigation 10.3: Effects of Exercise on Blood
Pressure and Pulse

Chapter 10 Summary
Chapter 10 Review

Chapter 11 Blood and the Immune System

= Exploration: Tracing an Infection

11.1 Components of Blood
* Web Activity: Simulation—Blood Typing

11.2 The Body’s Lines of Defence
« Case Study: Bovine Spongiform Encephalopathy
« Web Activity: Simulation—Virtual Immunology

Laboratory
11.3 Malfunctions of the Immune System

= Explore an Issue: The Future of Stem Cell
Research

Chapter 11 Investigations

* Investigation 11.1: Diagnosing Disease by
Examining Blood Cells

Chapter 11 Summary
Chapter 11 Review

Chapter 12 Excretory System
 Exploration: Making a Model of a Filtering
Excretory System
12.1 Waste Excretion and Internal Equilibrium

» Lab Exercise 12.A: Comparing Solutes in the
Plasma, Nephron, and Urine

« Web Activity: Simulation—Kidney Function

12.4 Kidney Dysfunction
 Explore an Issue: Xenotransplants

Chapter 12 Investigations
« Investigation 12.1: Do Sports Drinks Really Work?
« Investigation 12.2: Diagnosis of Kidney Disorders

Chapter 12 Summary
Chapter 12 Review
Unit 20 D Review

» Unit30 A

Nervous and Endocrine
Systems

Are You Ready?

NEL

328

331
336

340
340

344

344
345
346

348
349
350
355

357
361

365
367

370
371

371
373
374

376

377
378

384
384

387
391

393
393
394

395
396
398

404

Chapter 13 Nervous System

13.1
13.2

Exploration: Stimulus and Response in
Invertebrates

The Importance of the Nervous System

Electrochemical Impulse

.

Case Study: Drugs and the Synapse
13.3 The Central Nervous System
Web Activity: Web Quest—Spinal Cord Research

Web Activity: Canadian Achievers—Dr. Wilder G.
Penfield

Case Study: Phineas Gage
Web Activity: Case Study—Neuroimaging
13.4 The Peripheral Nervous System

Chapter 13 Investigations

Investigation 13.1: Reflex Arcs
Investigation 13.2: Brain Dissection

Chapter 13 Summary

Chapter 13 Review
Chapter 14 The Senses

Exploration: Detecting Temperature Changes

14.1 Sensory Information
14.2 The Structure of the Eye

Web Activity: Simulation—Principal Features of
the Eye

Web Activity: Case Study—Corneal Surgery
14.3 Hearing and Equilibrium

Web Activity: Simulation—Ear Structure and
Function

Chapter 14 Investigations

Investigation 14.1: Mapping Sensory Receptors
Investigation 14.2: Eye Dissection
Investigation 14.3: Hearing and Equilibrium

Chapter 14 Summary

Chapter 14 Review

Chapter 15 Endocrine System

15.1

15.2

15.3
15.4

15.5

Exploration: Chemical Signals and Sports

Homeostasis, Hormones, and the Endocrine
System

Hormones That Affect Blood Sugar

Web Activity: Canadian Achievers—Banting and
Best

Web Activity: Web Quest—Diabetes
Lab Exercise 15.A: Effects of Hormones on
Blood Sugar Levels

Hormones That Affect Metabolism

Hormones Affecting Water and lon Balance

Web Activity: Case Study—Homeostasis and
Space Travel

Adjustments to Stress

Explore an Issue: Protecting Athletes

406

407
408
415
423
426
427

430
430
431
433
436
436
437
440
441

444
445

446
449

451
455
456

460
462
462
463
464
465
466

468
469

470
478

480
481

483
485
490

492
494
497

Table of Contents vii



Chapter 15 Investigations 498
« Investigation 15.1: Identification of Hyperglycemia 498

Chapter 15 Summary 500
Chapter 15 Review 501
Unit 30 A Review 503
» Unit30 B
Reproduction and
Development
Are You Ready? 508
Chapter 16 Reproduction and Development 510
 Exploration: Comparing Gametes 511
16.1 The Male Reproductive System 512
« Lab Exercise 16.A: Understanding the Regulation
of Male Sex Hormones 518
16.2 The Female Reproductive System 520
» Web Activity: Simulation—Structures of the
Female Reproductive System 521
» Web Activity: Case Study—Tubal Ligation 523
» Lab Exercise 16.B: Hormone Levels during the
Menstrual Cycle 527
16.3 Fertilization, Pregnancy, and Birth 530

» Web Activity: Simulation—The Visible Embryo 535
» Web Activity: Canadian Achievers—Dr. Keith

Bagnall 536
 Explore an Issue: Fetal Alcohol Spectrum Disorder 538
» Web Activity: Web Quest—Fetal Rights and FASD 539
» Web Activity: Case Study—Creating a Database

of Sexually Transmitted Infections 541
* Case Study: Human Reproductive Technology 542
» Web Activity: Web Quest—Reproductive

Technologies 543
Chapter 16 Investigations 545
* Investigation 16.1: Observing Embryo
Development 545
Chapter 16 Summary 546
Unit 30 B Review 548

» Unit30 C

Cell Division, Genetics,
and Molecular Biology

Are You Ready? 554
Chapter 17 Cell Division 556
= Exploration: Observing Daphnia 557

17.1 The Cell Cycle 558
17.2 Applications of the Cell Cycle 565

viii Table of Contents

 Explore an Issue: The Ethics of Stem Cell
Research

» Web Activity: Web Quest—Stem Cell Cord Blood

17.3 Meiosis
» Web Activity: Case Study—Comparing Life
Cycles of Plants
17.4 Abnormal Meiosis

» Web Activity: Canadian Achievers—Dr. Renée
Martin

» Web Activity: Web Quest—NModelling Mitosis and

Meiosis
Chapter 17 Investigations
* Investigation 17.1: Frequency of Cell Division

* Investigation 17.2: Identification of a Cancer Cell

« Investigation 17.3: Comparing Mitosis and
Meiosis
Chapter 17 Summary
Chapter 17 Review

Chapter 18 The Basis of Heredity

* Exploration: Similarities and Differences
18.1 Gregor Mendel—Pioneer of Genetics

18.2 Probability and Inheritance of Single Traits
» Web Activity: Case Study—Creating a Personal
Profile
18.3 Pedigree Charts
 Explore an Issue: Genetic Screening
» Web Activity: Simulation—Pedigree Analysis
18.4 Other Patterns of Inheritance
* Case Study: A Mystery of Blood Types
18.5 Dihybid Crosses and Polygenic Traits
 Explore an Issue: Drought-Tolerant and
Salt-Tolerant Plants
Chapter 18 Investigations

* Investigation 18.1: How Do Environmental
Factors Affect Gene Expression?

* Investigation 18.2: Genetics of Corn
Chapter 18 Summary
Chapter 18 Review

Chapter 19 Beyond Mendel

* Exploration: Inherited Traits
19.1 Chromosomes and Genetics

 Lab Exercise 19.A: Tracing the Hemophilia Gene
» Explore an Issue: Screening for Genetic Disorders

» Web Activity: Simulation—Amniocentesis
19.2 Gene Linkage and Crossover

* Lab Exercise 19.B: Mapping Chromosomes
19.3 DNA Is the Hereditary Material

 Lab Exercise 19.C: Evidence of Hereditary
Material

569
569

572

579
582

582

586

587
587
589

590
592
593

596
597

598
601

602
605
606
607

608
611

613

618
620

620
620
622
623

626
627

628
632
633
633

635
639

642

644

NEL



» Web Activity: Canadian Achievers—Avery and

Macleod 646
« Web Activity: Simulation—Elementary, My Dear
Crick 649
» Explore an Issue: Competition and Collaboration
Advance Science 650
Chapter 19 Investigations 652
« Investigation 19.1: Sex-Linked Traits 652
« Investigation 19.2: Isolation and Quantification
of DNA 653
Chapter 19 Summary 656
Chapter 19 Review 657
Chapter 20 Molecular Genetics 660
= Exploration: The Size of the Genome 661
20.1 DNA Structure and Replication 662
« Web Activity: Simulationr—DNA Replication 666
20.2 Gene Expression 667
= Lab Exercise 20.A: Synthesis of a Protein 674
20.3 DNA and Biotechnology 677
* Web Activity: Simulation—Electrophoresis 677
» Web Activity: Canadian Achievers—Researchers
in Human Genetic Disorders 678
* Web Activity: Case Study— Transformation of
Eukaryotes 685
20.4 Mutations and Genetic Variation 687
 Case Study: Gene Mutations and Cancer 689
» Lab Exercise 20.B: Looking for SINEs of Evolution 691
Chapter 20 Investigations 695
« Investigation 20.1: Protein Synthesis and
Inactivation of Antibiotics 695
« Investigation 20.2: Restriction Enzyme Digestion
of Bacteriophage DNA 696
Chapter 20 Summary 700
Chapter 20 Review 702
Unit 30 C Review 705
»Unit30D
Population and Community
Dynamics 710
Are You Ready? 712
Chapter 21 The Genetic Basis for Population
Change 714
* Exploration: Distinguishing Traits 715
21.1 The Hardy-Weinberg Principle 716
» Web Activity: Case Study—Global Variation in
Blood Type 717
» Explore an Issue: Are Human “Races” Only Skin
Deep? 717
» Web Activity: Simulation—Hardy-Weinberg 720

NEL

21.2 Changes in Gene Pools
» Explore an Issue: Genetic Diversity at Risk
* Case Study: Antibiotic-Resistant Bacteria

» Web Activity: Web Quest—Hardy-Weinberg and
the Colour of Guppies

Chapter 21 Investigations

* Investigation 21.1: Agents of Change
Chapter 21 Summary
Chapter 21 Review

Chapter 22 Population Changes
* Exploration: Moving Populations
22.1 Characteristics of Populations

» Web Activity: Canadian Achievers—Dr. Stephen
Herrero

» Web Activity: Case Study—Wildlife Tracking
22.2 Measuring and Modelling Population Change
22.3 Factors Affecting Population Change

» Explore an Issue: Carrying Capacity Changes in

a Warm Arctic

Chapter 22 Investigations

* Investigation 22.1: Measuring Population Changes
Chapter 22 Summary
Chapter 22 Review

Chapter 23 Population Interactions
 Exploration: Effects and Consequences
Interactions within Communities

» Web Activity: Case Study—Gause’s Principle

» Web Activity: Case Study—Elk Management in
Banff National Park

» Lab Exercise 23.A: Predator-Prey Cycles
» Web Activity: Web Quest—Zebra Mussels
23.2 Succession

» Web Activity: Case Study—Wildfires and
Succession

23.1

Chapter 23 Investigations

* Investigation 23.1: Plant Opposition:
Intraspecific and Interspecific Competition

* Investigation 23.2: Microbial Succession
Chapter 23 Summary
Chapter 23 Review
Unit 30 D Review

Appendices
Glossary
Index
Credits

723
726
727

729
731
731
733
734

736
737
738

739
741

742
751

754

758
758

759
760

762
763

764
765

766
767
770

772

774
776

776
777

779
780
782

788

828

845

853

Table of Contents  ix



Your Guide to this Textbook

Each unit begins with a two-page set of questions: Are You
Ready? These questions will help you assess which concepts
you should review before you begin the unit.

ARE YOU READY?

» Unit 20 C

These questions will help you find out what you already know,
and what you need to review, before you continue with this unit.

You can review prerequisite concepts and skills on the
Nelson Web site and in the Appendices. The Appendices are
useful resources for your reference throughout the course.

Each chapter begins with Starting Points questions, helping
you assess what you already know about the concepts for that
chapter. Continue to consider these as you go through the
chapter.

Throughout the chapters are activities that have one of the
following icons on the left-hand side of their banner. Icons
indicate the curriculum emphasis to which the activity relates.

Icon Curriculum emphasis of activity
5_ Nature of Science
> Science and Technology

ﬁr Social and Environmental Contexts

Investigations are labs in which you will make predictions,
form hypotheses, gather and record evidence, then analyze,
evaluate, and communicate your results. Report Checklists
in Investigations show you the parts of lab reports you will
need to complete.

4 INVESTIGATION 6.1

Report Checklist

@ Purpose
@ Problem
© Hypothesis
@ Prediction

© Design

© Materials
© Procedure
@ Evidence

@ Analysis
@ Evaluation
© Synthesis

Separating Plant Pigments
from Leaves

Plants produce thousands of different chemical compounds,

You will see an Investigation Introduction at the point in
the chapter where you will most likely perform each
Investigation.

4 INVESTIGATION 6.1 Introduction

Report Checklist

©O Purpose © Design @ Analysis

O Problem Q@ Materials @ Evaluation
ot i o O Synthesi:

O Prediction @ Evidence

from Leaves

Sep ing Plant Pig

Look at Figure 5 with unaided eyes and determine its colour.

Now look at the figure with a magnifying glass. What colours do
you see? The spring and summer leaves of deciduous trees appear
green in colour. Do green leaves contain only green

pigments, or is there a mixture of pigments with the green

A Case Study provides you with information or data, and
then guides you in analyzing, decision making, or problem
solving by a series of questions.

BY  Case Study

Clear cutting has been practised for decades in Whitecourt,

Using Satellite and Airborne
Technology to Monitor
Photosynthesis and Productivity.

Alberta. Recently however, an increasing demand for wood
has accelerated this cutting and placed added stress on the

land base (Figure 8). In addition to harvesting for the forestry

In an Explore an Issue feature, you have the opportunity
to define, research, analyze, and report on issues affecting
our planet. The Issue Checklist shows you the parts of the
decision-making process you will need to complete.

S ) EXPLORE an issue

Issue Checklist

@ Issue © Design
@ Resolution @ Evidence

@ Analysis
® Evaluation

Harnessing Light Energy

By utilizing sunlight, plants produce food through What are the

Sample Exercises guide you step-by-step through a solution.

» SAMPLE exercise 2

For the cross shown in Figure 3, what is the probability that an offspring will have a
phenotype of wrinkled seeds? Express the answer as a percent.

Solution
Since the allele for wrinkled seeds, r, is recessive, only offspring with a genotype
rrwill have wrinkled seeds. From the Punnett square, 1 of every 4 offspring are
expected to have this genotype, so the probability that an offspring will have

You will have many opportunities throughout each unit
for practice and review. Practice questions are found after
all Sample Exercises and at other points throughout the
chapter, and will help you to assess your understanding as
you work.

1. A student working with Drosophila makes the following cross:
E'E? (wild-type eye colour) X EZE* (apricot eye colour)

What will be the phenotypic ratio of the offspring?

You can review and demonstrate your understanding of
the concepts and skills in each section using the Summaries
and Section Questions.

The Chapter Summary lists the outcomes that you should
have mastered as you worked through the chapter, as well as
equations and key terms. There is also a box of questions—
Make a Summary—to help you consolidate your under-
standing of the concepts addressed.

The Chapter Reviews and Unit Reviews give you practice
in answering questions similar to those on the Alberta
Diploma Exam. Appendix A5 provides diploma exam tips
and Appendix D contains numerical answers and short
answers for questions throughout your textbook.

NEL



Other icons throughout the textbook will direct you to features to aid you in your learning.

Icon Explanation

Icon Explanation

= an invitation to go to the Nelson Web site
for research, additional information, or to
reach an activity

Do

Caution

+ a warning of particular safety concerns

Starting Points

« questions for you to check your knowledge of
upcoming concepts, and to revisit at the end
of the chapter to assess your learning

Lab Exercise
« data from an experiment for you to analyze
and/or evaluate

Career Connection
« online information about a science-related
career

Audio

« an audio file on the Student CD and the
Nelson Web site that may be a walk-through
of a Sample Exercise, an Extension, or
pronunciation of Key Terms

©

ﬁ Video
* a video or animation on the Nelson Web site
that demonstrates a technique orillustrates a
concept
Diploma Exam numerical response style
questions
Diploma Exam written response style
questions

Preparation for Alberta Diploma Exams

We hope that your interest in science will grow and deepen as
you work through your Biology course with the aid of this
textbook. As your knowledge, skills, and attitudes develop,
you will also be working toward the Biology Diploma Exam.
This resource has been developed to help you achieve your best
on the Alberta Biology 30 Diploma Exam. Appendix A5
provides specific tips on writing the exam. Part 1 of the
Chapter and Unit Reviews contain multiple choice and numer-
ical response questions like you will find on the Diploma
Exam. The numerical response questions are marked with
this icon [f§. Your teacher can provide you with additional
questions we have provided to her/him. The Case Studies
provide practice in answering closed-response written ques-

NEL

Explorations and Mini Investigations

MO

* brief activities that introduce new concepts or
skills and help you to explore concepts being
discussed

Extension

* reading material or an activity related to con-
cepts or skills beyond the Alberta Biology 20-30
curriculum

+

Chemistry Connection
« online information about a related topic in your
chemistry course

P

Web Activity
* activities on the Nelson Web site that are an
integral part of your Biology textbook

&

-Web Quests (investigations in which you
gather, analyze, and use online information);

- Case Studies (activities that provide informa-
tion and then ask you to analyze it and draw
conclusions);

-Simulations (interactive online activities or
investigations); and

-Canadian Achievers (explorations of science-
related careers of exceptional Canadians)

tions based on a scenario. In completing an Explore an Issue,
you will develop skills for answering open-response written
questions on the Diploma Exam. Here you will find and read
information about a science-related issue and then formu-
late and communicate your ideas, supported by your research.
You will apply these skills to the written-response (Part 2)
questions in the Chapter Reviews and Unit Reviews, and in the
additional Diploma Exam-style Review Questions on the
Nelson Web site. These questions are longer scenario-based
questions, sometimes using published articles. In the Chapter
and Unit Review, this icon indicates a question that is in
the format of a Diploma Exam written-response question.
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